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(57)Abstract: 

PURPOSE: To simultaneously form many electronic 
circuits by simultaneously forming conductor patterns of 
a plurality of electronic components on a large- sized film 
sheet, then mounting electronic components for forming 
an electronic circuit, and then individually cutting the 
circuits. 

CONSTITUTION: After reference holes 1 1a, 11b, 1 1c for 
positioning at the times of printing a conductor pattern on ^ 
a film sheet 10 of a size having a plurality of film sheet 
boards 6 and cutting the boards are provided, they are 
cleaned. Then, a plurality of conductive patterns are 
printed by a first conductive material made of silver, etc., 
and carbon of a second conductive material. Further, 
insulating resist film 6e to be insulated from an exterior is 

printed on a part of a wiring pattern 6b except an electrode terminal 6a, an IC mount 6d and a 
connector connecting part 6c. Then, a controller IC 8 is placed on the mount 6d, passed 
through a low temperature electric furnace, treated with reflow solder, connected, and bonded 
with conductive adhesive, and secured to the film sheet 10. Then, the sheet 10 is cut to the 
shape of necessary circuit board. 
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Specification 



L Title of the Invention 

Manufacture of Circuit Board 

II. Claims 

A circuit board manufacturing method wherein electronic circuits consisting of a conductive 
pattern and electronic components are formed on a film sheet, characterized by having 
a first process for forming the conductive pattern corresponding to multiple circuit boards grouped on 
the film sheet, 

a second process for mounting the electronic components constructing the electronic circuit 
on the multiple circuit boards formed on the film sheet after the first process, and 

a third process for cutting the multiple circuit boards into individual circuit boards after the 
second process. 

III. Detailed description of the invention 
Field of industrial application 

The present invention relates to a manufacturing method of circuit boards, and particularly to 
a manufacturing method of circuit boards using a film sheet. 
Prior art 

For example, the device described in Japanese Laid-Open Utility Model S63-136391 is cited 
as an operating device of an electronic equipment connected to electric equipment such as a computer 
for games, etc. The unit is used as a remote controller which arranges various switch buttons are on 
the top surface of a casing. A printed board made of an epoxy resin is held in the casing, and electrode 
terminals opposite to the above switch buttons are formed on the printed board. Then, a conductive 
pattern extending from the electrode terminals is formed on the printed board, and a connection cord 
connected to the electronic equipment is soldered at the terminals of the conductive pattern. If a 
switch button of the remote controller is pressed, a space between the electrode terminals is 
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conducted by end parts of the switch button, a signal is transmitted to the electronic equipment via the 
connecting cord, and the electronic equipment performs operations according to the switch button. 

In a circuit board incorporated in the operating device for performing the control of such an 
electronic equipment, electronic components such as an IC (integrated circuit), etc. are mounted on 
an epoxy resin printed board where the conductive pattern is pre-formed. 

Problems overcome by the invention 

However, the circuit board incorporated in the operating device for performing the control of 
this kind of electronic equipment had the problem that the conductive pattern was pre-formed and 
electronic components, such as IC (integrated circuit), etc., were mounted on the printed board made 
of an epoxy resin cut into individual circuit boards. Therefore, the mounting of electronic 
components had to be applied to the individual circuit boards and there was poor manufacturing 
efficiency. Conversely, even if many circuit boards are simultaneously formed on one circuit board 
and then cut off to improve the efficiency of manufacture, because the epoxy resin board is rigid, 
extraction is not easy. 

The present invention was made in view of the above points and its objective is to provide a 
circuit board manufacturing method wherein many circuit boards may be manufactured at low cost 
and with good efficiency and without waste. 

Problem resolution means 

In a manufacturing method of circuit boards formed with electronic circuits consisting of a 
conductive pattern and electronic components on a film sheet, the present invention was made by 
providing a first process for forming multiple conductive patterns of multiple circuit boards grouped 
on the film sheet, a second process for mounting electronic components constructing multiple 
electronic circuits on the conducting patterns of the electronic circuits formed on the film sheet after 
the first process, and a third process for cutting multiple electronic circuits to individual electronic 
circuits after the second process. 

Operation 

A conductive pattern of multiple electronic circuits is formed in a group on a large-size film 
sheet, then electronic components constructing the electronic circuits are mounted and subsequently 
cut into individual electronic circuits, forming a group of many electronic circuits. 
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Embodiment 

Fig.,1 shows a diagram for describing the processes of a manufacturing method of an 
embodiment of the present invention. The film sheetboard manufactured by a method shown in this 
embodiment is incorporated in an operating device for remote controlling electronic equipment, such 
as a computer, etc. for games. First, an operating device is described with reference to Fig. 3 ~ Fig. 7. 

An operating device 1 is connected to electronic equipment, such as a computer for games, 
etc. (not illustrated) and used as a remote controller. Then, in the operating device 1, if operating 
switch buttons 3a ~ 3e are pressed, a signal is output via a connection cord 2. The operating device 1 
roughly comprises an upper case 4 mounted with the switch buttons 3a ~ 3e, a lower case fixed to the 
upper case 4 by fastening screws (not illustrated), a film sheet board 6 housed between the upper case 
4 and the lower case 5, and a support plate 7 mounted with the film sheet board 6. 

Multiple alignment pins 4a for aligning mounting positions of the film sheet board 6 and the 
support plate 7 and screwing parts 4b protrude to the inside wall of upper case 4. A screw insertion 
part 5a and a support 5b are formed protruding to the inside wall of the upper case 5. Accordingly, the 
film sheet board 6 and the support plate 7 are held between the space between the screws 4b and the 
screw insertion part 5a by screwing the upper case 4 and the lower case 4b and locked in prescribed 
mounting positions by the alignment pins 4a. 

As shown in Fig. 3, the film sheetboard 6 is a flexible film sheet made of a synthetic resin and 
having insulating properties, an electrode terminal 6a opposite to the operating switch buttons 3a ~ 3e 
of upper case 4, on which is printed a wiring pattern (shown by broken lines in Fig. 3) 6b connected 
to the electrode terminals 6a. The film sheet board 6 is foimed by a semi-transparent or transparent 
material so that the wiring pattern 6b can be seen. Moreover, a resist film 6e is covered.on the surface 
of the film sheet board 6 excluding the electrode terminals 6a, a connector connection 6c and an IC 
mount 6d. Holes 6f for inserting screws for screwing the upper and lower cases and holes 6g for 
inserting the alignment pins 4a of the upper case 4 are allowed to appropriately pass through the film 
sheet board 6. 

No. 8 is an IC for a controller, which passes through a low-temperature electric furnace (not 
illustrated) and is mounted on an IC mount 6d of film sheet board 6, treated with reflow solder, and 
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then bonded with an insulating adhesive to connect and fix it to the mount 6d. 

The above film sheet board 6 has a lower material cost than epoxy resin printed boards which 
have been used heretofore, and the above electrode terminals 6a and the wiring pattern 6b may be 
printed in a short time and readily mass produced, considerably lowering manufacturing costs. The 
manufacturing cost of operating device 1 may also be lowered. 

As shown in Fig. 4(A), (B), the support plate 7 is a plate member shaped to correspond to the 
above film sheet board 6 and has a strength sufficient to support the flexible film sheet board 6 Small 
holes 7a for inserting screws and holes 7b for inserting alignment pins are allowed to pass through the 
support plate 7, and guides 7c, 7d for guiding the connection core 2 protrude on the downside thereof- 
Contact pieces (not illustrated) made of a conducting material are provided at the lower ends 
of operating switch buttons 3a ~ 3e arranged in the upper case 4, and if the operating switch buttons 
3a ~ 3e are pressed, the contact pieces make contact with the electrode terminals 6a of film sheet 
board 6 to close the electrode terminals 6a. At this time, the film sheet board 6 with pressed operating 
switch buttons 3a ~ 3e is inflexibly mounted on the support plate 7 making firm contact with the 
contacts of operating switch buttons 3a ~ 3e. Thus, the support plate makes it possible to use a low 
price film sheet board 6. 

As described above, when the film sheet board 6 and the support plate 7 are housed inside the 
upper case 4 and the lower case 5, a connector 9 is connected to the connection 6c of the film sheet 
board 6. 

Since the film sheet board 6 is used in the operating device 1, the connection cord 2 is simply 
connected via the connector 9. For example, troublesome operations in which cords are soldered one 
by one as in conventional printed boards becomes unnecessary, further enhancing operability in the 
assembly process. The connection cord 2 extending from the connector 9 is folded on the downside 
of support plate 7 via a notch 6h of the film sheet board 6 and notch 7e of support plate 7 and mounted 
between the support plate 7 and the lower case 5, thereby inserting the mounted connection cord 2 
between the guides 7c and 7d of support plate 7 via alignment pins 4a protruding from the hole 7b, 
as shown by the broken lines in Fig. 4(A) to control the mounting position of the support plate 7. 
Moreover, the connection cord 2 is wound on multiple protrusion pins (not illustrated) protruding 
from the upper case and led to the outside. Accordingly, the support 7 not only simply supports the 

5 



NAA00012831 



film sheet board 6 but also has the role of guiding the connection cord 2 as described. Therefore, the 
connection cord 2 does not slacken more than necessary and is so held that the force of withdrawing 
the connector 9 does not act on the connection cord 2 even if polled from without. 

Next, a method for manufacturing the film sheet board 6 is described. 

First, a film sheet 10 having a size for accommodating multiple film sheet boards 6 is 
prepared as shown in fig. 1(A). Reference holes 11a, lib, 11c for alignment in the printing of 
electronic components and cutting of boards are provided in the film sheet 10, and then cleaned to 
remove dirt from the film sheet 10. 

Next, multiple conducting patterns 12 are printed as shown in Fig. 1(C) (process 1), forming 
a pattern as shown in Fig. 2(A), the patterns being made of a first conducting material 13a such as 
silver, etc. Carbon comprising a second conducting material 13b is printed as shown in Fig. 2(B) so 
that soldering is not attached to portions making a connection with the outside, i.e., portions of the 
connection 6c connecting with the connector 9 on the conducting pattern 12 made of the first 
conducting material 13a as shown in Fig. 2(A) and the electrode terminals 6a making contact with the 
contacts of operating switch buttons 3a ~ 3e in mounting the IC 8 for controlling subsequent 
processes. 

Moreover, an insulative resist film 6e is printed to provide insulation from the outside in the 
portion of wiring pattern 6b making no connection with the outside, excluding the electrode terminals 
6a, IC mount 6d and connection 6c as shown in Fig. 2(C). 

As shown in Fig. 1 (D), the IC 8 for the controller is mounted on the mount 6d as shown in Fig. 
1(D), passes through the low-temperature electric furnace and treated with reflow solder to make a 
connection. After the Controller IC 8 is connected to the IC mount 6d on the film sheet board 6, it is 
bonded with an insulative adhesive and fixed to the film sheet 10 (process 2). 

The film sheet 10 is then cut to the required shape of the circuit boards, as shown in Fig. 1 (E) 
to obtain the individual film sheet boards 6 as shown in Fig. 3 (process 3). 

Thus, the film sheet 10 is cut into individual circuit boards after the formation of multiple 
conducting patterns and the mounting of electronic components of IC, etc., therefore the conducting 
patterns are formed in a state which prevents dust from adhering to the boards at the time of cutting, 
and poor conduction, etc. and good conducting patterns may be obtained. 
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The film sheet 10 is flexible and thin, making the cutting work easy, and the individual circuit 
boards may be surely cut even if the conducting patterns of individual circuit boards are arranged in 
close prqximity, enabling the film sheet 10 to be used without waste. 

Although the remote controller connected to a game computer was exemplified in the above 
embodiment, the design is not limited thereto, and may also be applied to the manufacture of circuit 
boards of a unit connected to other electronic equipment, such as personal computers, etc. 

Efficacy of the invention 

The present invention has the strong point of enabling manufacture with good efficiency 
because multiple conducting patterns of electronic circuits are formed on the film sheet, then 
electronic components are mounted and subsequently cut into individual electronic circuits; dust 
occurring at the time of cutting does not produce to the end, accordingly dust adheres to the film sheet 
in the formation of conducting patterns and the deterioration of conducting patterns is eliminated; the 
individual electronic circuits adjacent to each other may be arranged in close vicinity; and many 
circuit boards formed with electronic circuits may be obtained as a group. 

IV. Brief description of the drawings 

Fig. 1 is a diagram describing a manufacturing method of an embodiment of the present 
invention; Fig. 2 is a diagram describing a manufacturing method of principal parts of an embodiment 
of the present invention; Fig. 3 is a plane view of a film sheet board; Fig. 4 is a plane view and a front 
view of the support plate; Fig. 5 is an exploded oblique view of operating device; Fig. 6 is a plane 
view of the operating device, and Fig. 7 is a sectional view of an operating device. 

6 film sheet board 

6a electrode terminal 

6b wiring pattern 

6c connector connection 

6d IC mount 

6e resist film 

8 IC for controller 
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(B) 

(Q 

Fig. 1(2) 
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(E) 

Fig. 2 
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(B) 
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Fig. 3 

Fig. 4 
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Fig. 7 



